Tue 8/30/16

ID | WBS |Task Name Duration Start Finish Cost | Fixed Cost Cost Activi|Cost per 2017 2018 2019 2020 2021
Center Unit otra|otri|otr2|owr3|otra|otri|otr2|otr3|owra|otri|otr2|otr3|otra otrafotwr2|owr3|otra|otri|owr2|otr3|otra ot

1 1 MAPS Inner Barrel 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $2,973,442.86 $0.00| = Y
2 1.1  MAPS Inner Barrel Starts 0 days Sat 10/1/16 Sat 10/1/16 $0.00 $0.00 $0.00 10/1
3 1.2 MAPS Inner Barrel Ends 0 days Tue 6/1/21 Tue 6/1/21 $0.00 $0.00 $0.00 S
4 1.3  Milestones & Key Tasks 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00 103
5 1.3.1 ALICE ITS Key Tasks 0 days Mon 1/2/17 Mon 1/2/17 $0.00 $0.00 $0.00| o e——l
6 1.3.11 ALICE MAPS Production (7/17) 240 days? Mon 8/1/16 Fri 6/30/17 $0.00 $0.00 $0.00 @ )
7 1.3.1.2 ALICE ITS IB FPC Production (9/17) 90 days Mon 5/1/17 Fri 9/1/17 $0.00 $0.00 $0.00 7
8 1.3.1.3 ALICE ITS IB Stave Production (1/18) 1 day? Tue 1/2/18 Tue 1/2/18 $0.00 $0.00 $0.00 [
9 1314 ALICE ITS IB Stave Assembly (3/18) 262 days Mon 1/2/17 Tue 1/2/18 $0.00 $0.00ITS ¢ $0.00 PEEEE—————— |TS construction
10 1.3.15 ALICE ITS Electronics Pre-Production 100 days Wed 2/22/17 Tue 7/11/17 $0.00 $0.00ITS $0.00 ITS|Electronics Pre-Production

7117 Elect
11 1.3.1.6 ,(’\LIC)E ITS Electronics Production (6/18) 240 days Thu 7/13/17 Wed 6/13/18 $0.00 $0.00ITS E $0.00 ITS Electronics Production
12 1.3.2 sPHENIX Milestones 1195 days Tue 11/1/16 Tue 6/1/21 $0.00 $0.00 $0.00
13 1.3.2.1 sPHENIX Technical Design CD-0 0 days Tue 11/1/16 Tue 11/1/16 $0.00 $0.00 CD-0 $0.00 ¢ CD-0 (11/2016)
14 1.3.2.2 sPHENIX Technical Design (CD-1/CD-3a) 0 days Wed 11/1/17 Wed 11/1/17 $0.00 $0.00 CD-1 $0.00 ¢ CD-1(11/2017)
15 1.3.2.3 sPHENIX Technical Dewsgin (CD-2) 0 days Mon 7/2/18 Mon 7/2/18 $0.00 $0.00 CD-2 $0.00 QACD-Z (7/2018)
16 1.3.24 sPHENIX Start Construction (CD-3b) 0 days Wed 8/1/18 Wed 8/1/18 $0.00 $0.00 CD-3 $0.00 ‘¢, CD-3b (8/2018)
17 1.3.25 sPHENIX Installed and Ready for Beam 0 days Tue 6/1/21 Tue 6/1/21 $0.00 $0.00 ready $0.00 ‘t sPHENIX Ins
18 1.3.3 LDRD Milestones & Critical Tasks 781 days Mon 10/3/16 Mon 9/30/19 $0.00 $0.00 $0.00
19 1.3.3.1 LDRD Start and End 781 days Mon 10/3/16 Mon 9/30/19 $0.00 $0.00 $0.00 :
20 1.3.3.8 Complete MoU LANL-ALICE 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00 10/3
21 1.3.3.3 Setup ALICE Readout Test Stands 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00 10/3
22 1.3.3.4 Complete final SPHENIX Readout Design 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00

Review
23 1.3.35 Complete Final MAPS Detector Design 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00

CD-1
24 1.3.3.6 gPHEI)\lIX Test Beam 21 days Fri 2/1/19 Fri 3/1/19 LDRD $0.00 $0.00 $0.00
25 1.3.3.7 MAPS Final Design (CD-2/CD-3)? 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00
26 1.5 sPHENIX Project 1217 days? Mon 10/3/16 Tue 6/1/21 $0.00 $2,973,442.86 $0.00
27 1.5.1 sPHENIX Project Management 1217 days Mon 10/3/16 Tue 6/1/21 $0.00  $97,360.00 sPHE $0.00 SPHENIX M
28 15.1.1 Level 3 Project Manager 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $0.00 $0.00 Physicist[20'
29 1.5.1.2 Mechanical Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 $0.00  $48,680.00 $0.00 Mech Liason
30 1.5.1.3 Electronics Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 $0.00  $48,680.00 $0.00 Elec Liason
31 15.2 SPHENIX Mechanics Integration 289 days Thu 11/2/17 Tue 12/11/18 $0.00 $229,040.00 $0.00
32 1.5.2.1 Stave Support Frame & Global Interface 115 days Thu 11/2/17 Wed 4/11/18 $0.00 $113,040.00 $0.00

to sSPHENIX
33 15211 initial design (modify ALICE) 30 days Thu 11/2/17 Wed 12/13/17 $0.00  $21,600.00 $0.00 Mechanical Engineer[50%)],Physicist[10%],Mech Tech[50%]
34 |15.21.2 prototype 60 days  Thu 12/14/17 Wed 3/7/18 $50,000.00  $73,040.00 $0.00 Mech Tech,Physicist[20%]
35 |15.2.1.3 test 10 days Thu 3/8/18 Wed 3/21/18 $0.00 $6,400.00 $0.00 Mech [Tech,Physicist[20%]
36 [1.5.2.1.4 final design 15 days Thu 3/22/18 Wed 4/11/18 $0.00  $12,000.00 $0.00 Mechanical Engineer
37 1522 Cooling System 25 days Wed 8/1/18 Tue 9/4/18 $0.00  $38,400.00 $0.00
38 |1.5.2.2.1 Design (modify ALICE) 10 days Wed 8/1/18 Tue 8/14/18 $0.00 $8,000.00 $0.00 echanical Engineer
39 |15.2.22 Mock up Testing 10 days Wed 8/15/18 Tue 8/28/18 $20,000.00  $26,400.00 $0.00 ech Tech
40 |15.2.2.3 Final Desgin of Cooling System 5 days Wed 8/29/18 Tue 9/4/18 $0.00 $4,000.00 $0.00 Mechanical Engineer
41 1523 Safety Systems 70 days Wed 9/5/18 Tue 12/11/18 $0.00  $48,000.00 $0.00
42 |15.2.3.1 review sensors & interlocks 10 days Wed 9/5/18 Tue 9/18/18 $0.00 $4,000.00 $0.00 Electrical Engineer[50%
43 |15.2.3.2 electrical interlock design 30 days Wed 9/19/18 Tue 10/30/18 $10,000.00  $22,000.00 $0.00 Electrical Engineer[50%]
44 115.2.3.3 cooling interlocks design 30days Wed 10/31/18 Tue 12/11/18 $10,000.00  $22,000.00 $0.00 Mechanical Engineer[50%)]
45 1524 Stave Assembly Tooling 45 days Thu 4/12/18 Wed 6/13/18 $0.00  $29,600.00 $0.00
46 |15.2.4.1 design 10 days Thu 4/12/18 Wed 4/25/18 $0.00 $8,000.00 $0.00 echanical Engineer
47 |1.5.2.4.2 prototype 30 days Thu 4/26/18 Wed 6/6/18 $10,000.00 $19,600.00 $0.00 Physicist[50%],Mech Tech[50%
48 |15.2.4.3 final jig design 5 days Thu 6/7/18 Wed 6/13/18 $0.00 $2,000.00 $0.00 Mechanical Engineer[50%]
49 153 Mechanics Final Design Review 12 days Thu 6/14/18 Fri 6/29/18 $0.00 $5,600.00 $0.00
50 1531 Mechanics Final Design Review 1 day Thu 6/14/18 Thu 6/14/18 $0.00 $800.00 $0.00 Mechanical Engineer,Physicist
51 1532 Incorporate Review Comments 10 days Fri 6/15/18 Thu 6/28/18 $0.00 $4,000.00 $0.00 Rhysicist[20%],Mechanical Engineer[50%]
52 1.5.3.3 Complete Final Mechanical Design 1 day Fri 6/29/18 Fri 6/29/18 $0.00 $800.00 $0.00 6/29

Page 1



Tue 8/30/16

WBS |Task Name Duration Start Finish Cost | Fixed Cost Cost Activi|Cost per 2017 2018 2019 2020 2021
Center Unit Qtr4 | Otr1|Otr2|otr3|Qtrd | Qtr1|Qr2 Q3| Otrd | Qtri|Qtr2|Qtr3/Otr4 | Qtr1|Qtr2|Qtr3/Otr4 | Qtr1|Qtr2/Qtr3|Qtra Otr1
154 MAPS Inner Barrel Review (CD-2/3) 12 days Mon 7/2/18 Tue 7/17/18 $0.00  $11,200.00 $0.00
15.4.1 MAPS Final Design Review 1 day Mon 7/2/18 Mon 7/2/18 $0.00 $1,600.00 $0.00 lectronics Engineer,Mechanical Engineer,Physicist
1.5.4.2 Incorporate Review Comments 10 days Tue 7/3/18 Mon 7/16/18 $0.00 $8,000.00 $0.00 ctronics Engineer[50%)],Mechanical Engineer[50%)],Physicist
1.5.4.3 Complete Final Design (CD-2) 1 day Tue 7/17/18 Tue 7/17/18 $0.00 $1,600.00 $0.00
155 Productions 534 days? Thu 6/14/18 Tue 6/30/20 $0.00 $2,423,842.86 Prod $0.00 Production
1.5.5.1 Full Pre-Production-Mechnical System 90 days Thu 6/14/18 Wed 10/17/18 $50,000.00  $93,200.00 $0.00 Mechanical Engineer[20%],Mech Tech[50%],Physicist[50%]
Mock Up Test
155.2 Procurements 180 days? Wed 8/1/18 Tue 4/9/19 $0.00 $2,163,602.86 $0.00
1.5.5.2.1 CERN Procuments 180 days? Wed 8/1/18 Tue 4/9/19 $0.00 $1,038,078.86 $0.00
5.5.2.1.1 Produce 68 Inner Staves 180 days Wed 8/1/18 Tue 4/9/19 $440,000.00 $999,542.86 $6,500.00 Physicist[200%],Elec tech[50%)],Electronics Engineer[200%)],Mech
55.2.1.2 Other ITS/CERN items 120 days Wed 8/1/18 Tue 1/15/19 $10,000.00 $11,536.00 $0.00 icist[5%],Mech Tech[2%]
55.2.1.3 Travel and Per Diem at CERN 180 days? Wed 8/1/18 Tue 4/9/19 $27,000.00 $27,000.00 $0.00
1.5.5.2.2 Procure 68 Readout / FEM Units 100 days Wed 8/1/18 Tue 12/18/18 $322,000.00 $334,800.00 $4,700.00 ist[10%],Elec-tech{20%)]
1.55.2.3 Procure Optical Links 68 60 days Thu 8/2/18 Wed 10/24/18 $42,200.00  $42,968.00 $620.00 ysicist[2%];Etec-tech{2%]
15524 Procure 34 Common Readout Units 100 days Fri 8/3/18 Thu 12/20/18 $181,700.00 $182,980.00 $5,300.00 Physicist[2%],Elec-tech[2%]
15525 Procure 100 SamTec Cables 60 days Mon 8/6/18 Fri 10/26/18 $27,000.00 $27,768.00 $270.00 hysicistf2%],Elec-techf2%]
155.2.6 Pr(kJ)(I:ure Ancillary Materials (LVPS and 100 days Tue 8/7/18 Mon 12/24/18 $60,000.00 $61,280.00 $0.00 Physicist[2%},Mech-Tech{2%]
cables etc
15.5.2.7 Procure CZ)OIing Plant 100 days Wed 8/1/18 Tue 12/18/18 $117,000.00 $118,280.00 $0.00 Physiciist[2%],Mech Tech[2%)]
1.5.5.2.8 Procure Assembly Fixtures & Jigs 60 days Thu 8/2/18 Wed 10/24/18 $100,000.00 $100,768.00 $0.00 ysicist[29%},Mech-Teech[2%)]
1.5.5.2.9 Procure End Wheels 100 days Fri 8/3/18 Thu 12/20/18 $34,000.00 $35,280.00 $0.00 Physieist[2%},Mech Tech[2%)]
.5.5.2.10 Procure Cylindrical Structural Shells 100 days Mon 8/6/18 Fri 12/21/18 $11,000.00 $12,280.00 $0.00 Physicistf2%,Mech Tech[2%)]
.5.5.2.11 Procure Detector Half Barrels 100 days Tue 8/7/18 Mon 12/24/18 $13,000.00  $14,280.00 $0.00 Physicistf29%},Mech Tech[2%]
.5.5.2.12 Procure Service Half Barrels 100 days Wed 8/8/18 Tue 12/25/18 $120,000.00 $121,280.00 $0.00 Physicist[2%},Mech Tech[2%)]
.5.5.2.13 Proculre Detector and Service Half 100 days Thu 8/9/18 Wed 12/26/18 $21,000.00 $22,280.00 $0.00 Physi¢istf29%},Mech Tech[2%]
Barrels
.5.5.2.14 Procure Two Half Support Structures 100 days Fri 8/10/18 Thu 12/27/18 $50,000.00  $51,280.00 $0.00 Physicistf2%},Meeh Tech[2%]
1.55.3 Assembly and Testing at BNL 400 days Wed 12/19/18 Tue 6/30/20 $0.00 $167,040.00 $0.00 O
15531 Test Production FEMS, e-Links, CRU, 60 days  Tue 12/25/18 Mon 3/18/19 $0.00  $11,520.00 $0.00 Elec tech[309%],Physicist[200%]
LV, optical links
155.3.2 Test Cooling System 20 days  Wed 12/19/18 Tue 1/15/19 $0.00 $6,400.00 $0.00 Mech Tech[50%],Physicist[50%)]
1.55.3.3 Stave Reciept Inspection 10 days Wed 4/10/19 Tue 4/23/19 $0.00 $1,280.00 $0.00 Physicist[20%)],Elec tech[20%]
15534 Individual Stave Readout Test 70 days Wed 4/24/19 Tue 7/30/19 $0.00 $8,960.00 $0.00 Physicist[300%],Elec tech[20%]
1.5.5.35 Metrology on Stave Assemblies 70 days Wed 7/31/19 Tue 11/5/19 $0.00  $33,600.00 $0.00 Mechanical Engineer[20%],Mech Tech[50%]
1.55.3.6 Assemble full Ladders into Half 100 days Wed 11/6/19 Tue 3/24/20 $0.00  $20,480.00 $0.00 Mech Tech[200%],Physicist[200%)]
support
1.5.5.3.7 Meptfology on Final Assembly 10 days Wed 3/25/20 Tue 4/7/20 $0.00 $8,000.00 $0.00 Mechanical Engineer
1.5.5.3.8 Half detector Assembly Readout and 60 days Wed 4/8/20 Tue 6/30/20 $0.00  $76,800.00 $0.00 Physicist[200%],Mech Tech,Elec tec
Cooling Test
15.6 Installation 131 days Wed 7/1/20 Wed 12/30/20 $0.00 $206,400.00 $0.00
15.6.1 Installation Prep 10 days Wed 7/1/20 Tue 7/14/20 $0.00  $12,800.00 $0.00 ch Tech,Physicist,Elec tech
15.6.2 Installation Review 1 day Wed 7/15/20 Wed 7/15/20 $0.00 $1,600.00 $0.00 Physicist,Mechanical Engineer,Ele
15.6.3 Installation 60 days Thu 7/16/20 Wed 10/7/20 $0.00 $153,600.00 $0.00 Physicist[200%],Mech Tech][
156.4 Commissioning 60 days Thu 10/8/20 Wed 12/30/20 $0.00  $38,400.00 $0.00 Physicist[200%)],Mech
157 Ready for beam Odays Wed 12/30/20 Wed 12/30/20 $0.00 $0.00 $0.00 & 12/30
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